The sputtering of tungsten monocrystals with raregas ions under UHV conditions was observed in a field emission microscope (FEM) at temperatures between 90 and 900 °K. The resultant FEM pattern depends strongly on the crystal temperature during bombardment. This is ascribed to the influence of the defects produced by bombardment.
The FEM used for the investigations was of conventional design. The aparatus is similar to that described in 1 . During the measurement, however, the FEM tube is immersed in liquid nitrogen; this reduces the partial pressure of adsorbable gases (which prior to immersion in liquid N2 was a few 10~1 0 torr) to below 10 -11 torr. As measurements last 30 min at most, it is certain that adsorbed gases have no influence. The temperature of the tip is determined in the usual way by measuring the resistance of the centre part of the heating loop supplied with direct current. The following is known about the annealing of defects in tungsten: Radiation damage in solid material is annealed in the entire temperature range of interest to us, but mainly below 100 °K and at 750 °K 5 -6 . Desorption of the injected rare-gas atoms commences at about 500 °K 7 . The surface migration of individual W atoms on W is highly dependent on the surface orientation. On some faces of the (ill) zone migration begins at 200 to 300 C K, while on other faces the temperature has to be higher 8 .
The appearance of the (ill) zone is thus probably due to the onset of surface migration, because the dependence on temperature and crystal orientation are in agreement. The change in the photograph at 700 to 800 °K may be a consequence of the annealing of the radiation damage and/or the desorption of the injected rare-gas atoms.
According to opinions formed during the last decade it is supposed that the sputtering is essentially caused by focussing collision sequences: if such a collision sequence reaches the surface the last atom is ejected. According to FLUIT and DATZ 9 those faces intercepted by many focussing directions then become strongly sputtered.
According to some more recent papers 10~12 , on the other hand, the focussing collision sequences hardly affect the sputtering. Rather is it held that the angular distribution and the quantity of the sputtered material are determined primarily by the binding energy of the surface atoms, because the energy distribution of the surface atoms after a collision has a pronounced maximum at low energies 12 . 
